Rates of sterol synthesis in the liver and extrahepatic tissues of the SHR/N-corpulent rat, an animal with hyperlipidemia and insulin-independent diabetes.
The SHR/N-corpulent rat is a new genetically obese strain that exhibits both insulin-independent diabetes and hyperlipidemia. The present studies were undertaken to characterize various parameters of cholesterol metabolism in this model. At 11 weeks of age, the obese animals had markedly elevated plasma cholesterol, triglyceride, glucose, and insulin concentrations and elevated hepatic triglyceride concentrations compared to their lean littermates. The additional cholesterol in plasma was carried in the fractions of density less than 1.006, 1.020-1.055, 1.055-1.095, and 1.095-1.21 g/ml. In the obese rats the level of free cholesterol in the liver was decreased significantly while that of cholesteryl ester showed little change. Hepatic sterol synthesis was markedly suppressed in the obese animals. However, the rate of sterol synthesis in the small intestine and other extrahepatic tissues generally remained unchanged. Although hepatic synthesis was suppressed, whole animal sterol synthesis in the obese rats was similar to that in the lean controls. This resulted because, in the obese animals, not only was the reduced rate of hepatic synthesis partly balanced by a greater than 70% increase in liver mass, but the mass of the small intestine and adipose tissue was also increased more than 30% and 4-fold, respectively, thereby making these tissues quantitatively more important sites of sterol synthesis. When obese rats were pair-fed to the intake of their lean littermates for 10 weeks, there was only a modest reduction in body weight and plasma cholesterol concentration, and the rate of hepatic sterol synthesis remained very low. The suppression of synthesis in the liver also persisted when the obese rats were fed surfomer, a drug that specifically blocks cholesterol absorption. In contrast, feeding cholestyramine restored the rate of hepatic sterol synthesis to that found in lean animals. Bile acid pool size in the obese males and females was 2.5-fold greater than in their lean controls. The suppression of hepatic sterol synthesis in this model may be due to a change in the entero-hepatic circulation of bile acids arising from an expanded pool or, alternatively, it may represent a compensatory response to overproduction of sterol and its precursors in the intestinal and adipose compartments.